Application No.: 10/533,915 
Attorney Docket No.: 3103-112 



IN THE SPECIFICATION; 

Please amend the specification as follows. 

On page 1, replace paragraph [0001], which begins on line number 
3, with the following new paragraph: 

The pres(;nt inv(;ntion n;lates to conductive polymer composite 

structuKJS in which conductive potymers am eon(iuctiv(; substrate 
gufastrates are composite composites, process proa;sses for producing 
the same, p-H - xioss processes for producing conductive polymers, bundles 
and stacked layers of conducti\'e pohoner compovsite structures. 

On page 1, replace paragraph [0003], which begins on limi number 
19, with the following new paragraph; 

As a process for producing conductive polymers, a. process by 
(ikictrochemical polymerimtion method is common. A common 
electrochemical polymerization method includes fey adding monomer 
components such as pyiTole and the like in electrolytic solution, 
providing a working electrode and a counter electrode in this electrolyte, 
and applying a \?oItag(j betwe(;n the electrod<?s, th<?n?by forming 
conductive polymers as films on t he working ekjctrodc; (e.g. s<;e pages 70 
to 73, "Conductive polymers 8"^' edition by Naoya Ogata, published by 
Scientific K.K., February 10, 1990"). Conductix'-e polj-tners obtained by 
electrochemical polymerization can be subject to displacement such as 
expansion -contraction or bending by applying a voltage to conductive 
polymers formed like films. 

On page 2, replace paragraph [0004] , which begins on line 
number 1, with the following new paragraph: 
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When elements which inckuiti conductivt; polymers manufactured 
by electrochemical polymerization {hereinafter called conductive polymer 
t'Sementsl are used as actual.ors in i\ driving p-.n^l for uses of nrtated io 
large si;^e<i eqiHpm^'-nfs equipnRnu such as robot arms of inciusrrial 
robots and the like, and artificial musclrs such as f-irl.ificiai hands and 
the like, compared with elements for the uses of related to small sized 
actuators such as for micro machin(;s and the like, it is necessary to 
ma.k(; sizes of elements large enough to obtain a large,r 
amount of expansion- contraction or larger electrochf^raical strt^ss. 
Therefore, in order to enlarge sizes of eonduc^tive polymer elements, it is 
nfjcessar}' that the. conductive polymer films obtained by electrochemical 
polymenzation are processed to be longer or thicker by piling up plural of 
films, or the like. 

On page 2, replace pai-agraph [0006] , which begins on line 
number 25, with the following mm paragraph. 

However, in obtaining large electrochemical strain, there is a 
problem in that, regarding the conductive polymer elements with selected 
kinds of conductive polymers and dopants, for example, satisfactoi-y 
potential cannot be appli(;d at the upper portion of elements since the 
conductivity of conduct ive polym(;rs obtainexi by (Electrochemical 
polymeri;?.ation is generally around 10'* S/cm even when tilectrodes are 
provid(;d on the whole bottom surface in the case vs?here the conductive 
polymer elements enlarged in the direction of the columnar body height 
are used, and in the dedoped state, since conductivity further lowers, 
satisfactoiy potential cannot be applied at the upper portion of the 
electrodes and when electrodes such as metal plates and the like are 
provided in the height direction, electrodes such as metal plates and the 
like inhibit the motion of conductive polymer elements, causing the 
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problem of diffieulty for said eonduetive poljraer elements to ejcpand and 
eontract. 

On page 3, replace paragraph |0007|, which begins on line number 
9, with the following new paragraph: 

In order to solve the above problem, as a means to obtain large 
(jifjctrochemical strain of conductive polymer elements, one idea of 
pa-sting .ai)|>l}img highly conductive metal films on surfaces of conductive 
polymer elements may be considered. How(^ver, since conductive 
polymer elements provided with saitl metal films on surfaces inhibit 
deformation since highly conductive metal films have little deformation 
property^ and these films cannot be applied to a.ctuators which move in a 
linear manner by voltage application becaus(; displacem(;nt by 
electrochemical n;dox becomes result^, in bending but not expansion and 
contract contracrtion . In addition, whcm conductive polymt^r e!{;ments 
provided with said mtitai films are applied to actuators which amoves 
move in a linear manner, a. problem that metal films are separated from 
metal films due to repeated displacement and when metal films are 
fii-mly fixed to conductive polymer elements to conductive polymer 
el(;ments with adh(;sives and the like, the problem that even bending 
motion is inhibited occurs. In addition, elements capable of uniformly 
applying el(;ctric charge over a whole element by connecting a lead to one 
point of a bottom surface of said elements are more advantageous since a 
composition of a element-driving device is not restricted- 

On page 4, replace paragraph [0009] , which begins on line 
number 5, with the foilowing new pax'agraph: 

f^urther, since conductive polymers are liable to be cut during the 
operation process because mechanical strength of conductive polymers 
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themselves is not higji, it is difficult to form (itisirable conductive polymer 
electrodes, that is, with an external diameter or width of less than 1 mm 
by proeessing such as cutting eonduetive polymer fiims obtaineci by 
el(;ctroehemica! p(>iymeriz;ation and the like in order to o!>tain smali- sized 
conductive polymer element s I'eprtjsented by micro machines such as 
nano machines, catheters and the like. In addition, since; conductive 
polymer elements art; hard to be melted, production methods such as 
ejctrusion moldings, injection moldings and the like cannot t)e employed, 
the methods usually employed in producing thin lines such as wir(;s or 
cylindri<;al resin mold products. For this reason, actuator elements 
which are driven to make expanding and contracting motion or to make 
bending motion by electrochemomechanical deformation of conductive 
polymers art; not put into practical uses as small si2:ed driving part.s 
which include nano machines and micro machines. Therefore, in order 
to us<; such for small vSi^ed elements reprc^sented by nano machin(;s and 
micro machin(;s, it is also desirable to obtain actuator elements which 
are driven to make expanding and contracting motion or to make 
bending motion by electrochemomechanical deformation of conductive; 
polymers as small si2xtd elements with ext(;mal diameter or width of less 
than 1 mm. 

On page 4, replace paragraph [0010], which begins on lint; number 
26, with the following new paragraph; 

In addition, since it is desirable that large sized actuator elements 
can produce uniform electrochemical stress in each portion of said 
actuator elements, it is desirable to uniformize the amount of conductive 
polymers regarding each portion of actuator (Elements as a whole. 
Therefore, it is desirable to make further large actuator elements by 
using plural ef actuator elements capable of being displaced for practical 
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use such as expansion and eoe-tm^t contraction or bending. It is 
necessary- that each of plural a,plumlitx of actuator elements which 

compose one large sized actxiator is obtained but it is desirable that a. 
number of them are produced eflcientiy a.nd easily in a short time. 

On page 5, replace paragraph [00 H], which begins on line number 
6, with the following n(!w paragraph: 

It is the an ol>j(;ct of the prestmt inv(;ntion to provide ek'.Bieni:s 
capable of being displacxxi for practical use such as expansion and 
<;o>ntFaet contraction or bending even when (conductive polymer elements 
are used as large sized actuator elements. 

On page 5, replace paragraph f0012], which begins on lint; number 
12, with the following new paragrapii; 

The pres(;nt inv(;ntion relates to conductivt; polym(;r composite 
structures comprising conductive substrates and conductive polymers, 
wherein vsaid conductive sutavStrates have deformation property and 
conductivity of said conductive substrates is not less than 1.0 x 10^^ 
S/cm. By using said conductive polymer composites structures, 
deformation property is good even when the conductive poljuK^r 
composite structures are used as larger sized aclxiator elements. Since 
said conductive polym(;r composite structuncs are provided with 
structures capable of appl>dng potential to whole elements even when 
they are used as conductive polymer elements elongated in size in the 
length direction and in the height direction, satisfactory voltage can be 
applied for driving end portions when used as actuators. 

On page 9, replace paragraph |0034|, which begins on line number 
20, with the following new paragraph: 
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Said conductivt; substrat«;s may be included in such a \vay that 
satisfactory potential is applied over said whole conductive polymer 
composite structures, and as shown in Figs. 1 and 3, said conductive 
substrates may be arranged in the, vicinity of a center of conductive 
polymer composite, struct ui'es in the thickntjss (iirection or said 
conductive substrates ma>' be arranged in the; vicinity of surfaces of 
conductive polymer compositf! structures, howevtT, it is pniferabie that 
said conductive substrates may be arranged in the vicinity of a center of 
conductive polymer composite; structures in the thickn(?ss (iirection since 
satisfactoiy potential c;an !)e easily applied to the whole elements. In 
addition, it is preferable that said conductive substrates are in<:iuded in 
substantially the. whole said conductix'e polymer compovsite st.ructun;s 
since satisfactory potential can be easily applied to the whole elements, 
and it is preferable that said conductive substrates have the same 
shapes as those of said conductive poh'mc^r eomposite structun;s since 
satisfactoiy pot«;ntlal (^an be easily applied to the whole (dements. 

On page 10, replace paragraph [0038], which begins on line 
number 2 1 , with the following n(!w paragraph: 

Further, in conductive pofymer composittj structures of the present 
invention, groups of conductive polymer composite structures can be 
formed by forming bundles of a plural of conductive polymer composite 
structures which use coiled metal spring-type members as <:ondu<:tive 
substrates, further followed by bundling the conductive polymer 
composite structures. Fig, 5 is a drawing of cyiindricai conductive 
polymer composite structures using coiled metal spring-t5rpe members as 
conductive substrates, i^^ig. 6 is a partial (mlargeci perspective view of 
one end regaixling bundles (the first bundles of conductive polymer 
composite structures) of columnar conductive polymer composite 
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structures obtain(;d by bundling cylindricai conductive polymer 
composite structures shown in Fig. 5. Fig. 7 is a partial enlarged 
perspe,ct:ive, vi(;w of one end regarding groups of bundles (the se,eonci 
!>undles of conductive potymer compositt; structures) of columnar 
conductive polymer composite structures obtained by bundling the first 
bundles of conductive polymer composite structures shown in Fig. 6. 
Fig. 8 is a partial enlarged perspfictivti view of one end regarding bundles 
of groups (the third bundl(;s of conductive polymer composite structures) 
of conductive polymer composite structures obtained by bundling the 
groups of cylindrical conductive polymer composite structures shown in 
Fig. 7. 

On page 11, replace paragraph [0039], which begins on line 
number v5, with the following replacement paragraph: 

In Fig. 5, conductive polymer composite^ structures 12 anj tubular 
<x>nductive polymer composite structures obtained by jointing joining 
metal wires 13 or 13' at both ends of <;oiled metal spring-type members 
in the length direction as a conductive substrate, connecting said metal 
wires 13 and 13' to a power supply and generating conductive polymers 
on a conductive substrate by a publicly known electrochemical 
polymerization method. In Fig. 5, although conductive^ polymer 
composite structures 12 are providc;d with metal wires on both ends, the 
metal wire may be provided on either end thereof. 

On page 12, replace pai'agraph [0044], which begins on line 
number 29, with the following new paragraph: 

Fig. 9 shows one embodiment of driving members 23 of actuators 
using said bundles of conductive polymer composite structures. Bundles 
19 of four conductive polymer composite structures are fitted in pores 
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provid(;d with fixing mtimhers 20 and 20' and are fixed by adhesives and 
the like. Metal wires provided in bundles of four conductive polymer 
composite structures form metai wire groups 21 in a bundlCj and are 
connected to a power source interposing a lead. In catching portion 22 
provided in fixing member 20', wires and the like can be positioned in 
such that operating objects ar€ can be conn<Jcted. Actuators can be 
form(;d by impregnating driving mf!mb(!rs 23 in (ii(;ctroiytic solution, and 
by coating solid electrolytes and driving members with resins end the like 
by placing solid electrolytes in a way to make them contact with bundk^s 
of conductive polymer composite structures. 

On page 13, replace paragraph [0046], which begins on line 
numb(;r 9, with the following n(;w paragraph: 

In Fig. 9, four of said l:)undles are positioned in paralksL However, 
bundles used as driving members of actuators are not specifically limited 
in the numbers used^ and depending on required electrochemicai stress, 
not less than a 100-unit bundle^, such as a iOOO-united bundle^ can even 
be used. 

On page 13, replace paragraph [0047], which begins on line 
number 13, with the following new paragraph; 

In ord(;r to achieve use; for actuators which are used as large-sized 
driving dex'ices, it is preferable to use not less than a 100-unit bun(!ie for 
obtaining large electrochemical stress. Regarding alignment of said 
bundles, tubular, cylindrical and prismatic shapes may be formed, and 
for example, a tubular shape can be formed by arranging about 600-unit 
conductive polymer-metal wire composites. In addition, said fixing 
members can shown e^ee* ejtets of bundling composites by fbdng a 
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position of conductive polymer-metal wire composites and by fixing 
conductive polymer composite structures to said fixing members. 

On page 13, replace paragraph [0049], which l:)egins on line 
number 24, with the following new paragraph: 

Conductive substrates included in conductive pohmier compOvSite 
structures of the pres€;nt inv(;ntion have a d(;formation proptTty and a 
conductive ratio of said conducdve substrates is not less than 1,0 X 10'^ 
S/cm. Since said conciucdvc^ substrates have its a conductivity of not 
less than 1,0 X 10^* S/cm, even when the size of conductive polymer 
composite structures which include vsaid conductive subvStrates are 
made to be large, divsplacement for practical use,, such as expansion and 
< - K - )n - t - me - t contraction^; as actuators t - )e< - K - )me s become available. 

On page 13, replace paragraph [0050], which begins on line 
number 32, with the following mm paragraph: 

Materials of said conductive sul:)strates are not specifically limited 
as long as they show deformation property and have its a conductivity of 
not less than 1,0 X 10^ S/cm. It is preferable that said materials are 
metals, m(;tal plated polymer fibers, rm4 or carbon materials from the 
view point of conductivity and m<;chanical strength. It is preferable that 
structures of said conductive substrates are structures that .are capable 
of extending and contracting when conductix'-e substrates have a 
conductive property with conductivity of not less than 1,0 X 10^^ S/cm by 
including non -deformation property' materials such as metals and the 
like. Conductive substrates in which conductive substrates and 
conductive polymers are complexed, by having stretchable conductive 
substrates, displacement for practical use^ such as expansion and 
contract contractipn , as actuators becomes become available. In 
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addition, said conductive polymer composite structures can have 
improved mechanical strength since conductive substrates can function 
as core materials in said conductive polymer compOvSite structures. 

On page 14, replace paragraph [0051], which begins on line 
numb(jr 12, with the following new paragraph: 

Said stretchafok; structures are not specifically limited as long as 
they are stretchable, Uniikt; plate; structures or line segment structures, 
it IS preferable thai said stretchat)le structures have structun^s provided 
with structures having spaee spaces b(;tween members which compose 
(xmductive substrates such as <x)iled springs, plate springs, and meshes 
on a, longitudinal section. As stretchable structures, spring-shaped 
members, mtished members, fiber structure sheets arti ex - empMed - a s 
<^£eJ3ftpfe3^ exempla^^^ 

On ptige 14, replace paragraph [0053], which begins on line 
number 23, with the following new paragraph: 

When vsaid stretchable structures are meshed members, they are 
not specifically limited as long as they are stretchable and^. for example, 
meshed members in which meshed space portions are poh^-gons such as 
quadrangles, hexagons, octagons and the lik(; can be used. Although 
said spa.ced poitions are not specifi<:ally limiteci, when expansion and 
contraction is liable to occur in only one direction due to the shapes, 
such conductive polymer composite structures can be obtained that can 
control expansion and contraction in specific directions and when 
expansion and contraction is liable to occur in several directions^ such as 
hexagons and the like due to the shapt-'S shape , it js prcfer^shie to obt;nn 
such conductive polymer composite structures that can expand and 
contract in other directions such as right to left or up and down an4 or 
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the like. 

On page 14, replace paragraph [0054], which begins on line 
number 35, with the following n<nv paragraph: 

Said meshed members may be the meshed memb(^rs with e. single 
layer provided with meshed spaced portions reprevsented by metai 
meshes or they may fo(; the mfished members in which plural of layers 
provideci with mc^shed spaced portions are stacked. When said spaced 
portions are hejsagons, said BKJshed members may be honeycomb 
structures in which spactis are formed in a honeycomb. 

On page 15, replace paragraph [0055], wtoh begins on line 
numfo(;r 6, with the following n(;w paragraph: 

Further, as said stretchable structures, they may be stretchable 
fiber structure sheets. As said fiber structure sheets, thc^y may be any 
one of knitt«;<i works, textiles, and non wov(m cloths and a deformation 
property can l:)e shown depending on sheet vStructures, yam 
characteristics, and yarn structures, however, plain stitches, circular rib 
stitches, and purl stitches with good deformation property or fiber 
structure she(;ts of knitt(;d fabrics by weft knit composed of combinations 
thereof are preferable since a deformation property can easily be 
obtained. 

On page 16, replace paragraph [006 1|, which begins on line 
number 18, with the following new paragraph: 

The present invention relates to layered stmctures which include 

conductive polymer-containing lay(;rs and solid electrolyte layers, in 
which said conductive polymer-containing layers are provided with 
conductive polymer composite structures which include conductive 
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substrates and conductive polymers, in which said conductive substrates 
have deformation property and in which conductivity of said conductive 
substrates is not less than 1.0 X lO'"^ S/cm. Sinc(j said stacked layers 
include said cx>nductive polymer-containing layers and said solid 
electrolyte lay«',rs, electrolytcjs in said solid electrolytes are provided in 
said conductive polymer-containing layers and even when not in liquid 
el(;ctrolytic solution, displacement such as expansion and eontraet 
contraction or bending as actuators can be made. 

On page 16, replac;e paragraph [0062], which begins on line 
number 29, with the following new paragraph: 

Although it is preferable that said conductive polymer-containing 
layers in said eiectroh4es and said solid eiectroh4e layers directly contact 
with each other, other layers can be interposed therebetween as long as 
electrolytes in said solid (Electrolytes can be made f:o move to said 
<x>nductive polymers. For example, in tubular conductive polymer 
composite structures in Fig, 1, said cylindrical stacked layers may be 
formed by filling solid electrolytes in a communicated space portions, in 
addition, by winding the conductive polymer composite structures in Fig. 
3 around the outer surfaces of (cylindrical solid electrolytes, cylindrical 
sta,ck«;d iay<;rs may be formed. 

On page 17, replace paragraph [0064], which begins on line 
number 6, with the following new paragraph: 

The present in%'ention relates to a process for producing conductive 

polymers by electrochemical polymerization using conductive substrates 
as working eiectrodes in which said conductive substrates have 
deformation property and the conductivity of said conductive substrates 
is not less than 1 .0 X 10^* S/cm, By using a process for producing 
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conductive polymers of the pres(;nt inv(;ntion, conductive polymers are 
polymemed eiectrochemically and conductive polymer composite 

structures can easily be obtained that are provided with vStructures in 
which conductive substrates and conductive polymers are compiexed. 

On page 17, replace paragraph [0067], which beginvS on line 
numfofjr 22, will the following new paragraph: 

In the a process for producing conductive polymcTS of the pnjsent 
invention, when coiled spring-shap(;(i members made of metals art u seci 
as working electrodes at the time of eiectrochemicai polymerisation, a 
cylindrical conducti^'e polvmer compovsite structunjs can be obtained as 
shown in Fig. 1. In electrochemical polymerization, by applying a voltage 
to coiled spring-shap(;d m(;mta(;rs made of metals which are working 
electrodes, conductive poljoners are polymerized on a wire surface and 
conductive polymers grow from surfeces of working electrodes. By this 
growth, as shown in Fig. 2, spaces betwetin wire matt^rials which make 
up coiled spring members made of metals are filled in and cylindrical 
conductive polymer composite structures shown in Fig. 1 can be 
obtained. 

On page 18, replace paragraph [0069], which begins on line 
numfo(;r 8, with the following new paragraph: 

In the process for producing <;ondu<;tive polymers of the present 
invention, the sizes of conductive substrates used as working electrodes 
are not specifically limited and lai-ge sized conductive substrates may be 
usedi such as metal meshes with not less than 50 mm X 50 mm and 
<;ojlc{l spring-shHpC(i members madr of metals w hosr outer dinmercrs nre 
not less than 3 mm, or small sized conductive substrates may aJso t)e 
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usedj. sueh as coiled spring-shaped members made of metals and the like 
whose diauMJter is several dozen \i m. 

On page 19, replace paragraph [0073], which begins on line 
number 8, with the following new paragraph: 

As methods of electrochemical polymerization used in the process 
of producing conductivt; polymers, it is possibki to use publicly known 
methods of electrochemical polymerizjstion as electrochemical 
polymeri2;ation of monomers of conductive polymers. Therefore, publicly 
known electrolytic solution and monomers of conductive polymers can foe 
Uvsed and any one of constant potential methods, constant current 
methods, and potential sweep methods can be used 

for example, said (dectrochemical polymerisation is pn;ferably 
conducted under the condition where the current denvSity is 0.01 to 20 
mA/cni'- and the reaction t(;mp(;ratur(; is - 70 to 80''C, preft-rably current 
density of 0,1 to 2 mA/cm-* and a reaction temperature of - 40 to 40''C, 
and more preferably, reaction temperature of - 20 to 30°C. 

On page 19, replace pai-agraph [0074], which begins on line 
number 19, with the following new paragraph; 

In the process for producing <x)nductive polymers of the present 
invention, although publicly known solvent can be used as eiectroiytic 
solution for electrochemical polymerization, electrolyti<; solution which 
includes organic compounds as solvents can be used. It is preferable 
that said organic compounds include (1) chemical bonding selected from 
at least one fe^om of the groups of chemical bond made up of ether bond, 
ester bond, carbon -halogen and carbonate bond and/or (2) functional 
groups selected at least one from the groups of functional groups made 
up of hydrox^'l groups, nit.ro groups, sulfone groups, and nitryl groups in 
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molecules. 

On page 19, replace; paragraph |0075|, which begins on line 
number 28, with the following newf paragraph: 

In addition, publicly known dopant may be included in said 
electrolytic solution and in order to obtain larger defonnation ratio per 
redox cycle, it is pref(;rable to include tdfluoromethanesulfonate ion 
and/or anions including plural of fluorine atoms bonding to a (xmtraJ 
atom. Further, in orci«;r to ma.k(^ a deformation ratio per redox cycle of 
obtained conductive polymers not less than 16%, as anions in said 
electrolytic solution, it is preferable to use perfluoroalkylsulfonyiimide 
ion represented by chemical formula (I) below instead of using 
trifluoromethanesulfonate ion and/ or anions including plural of fluorint; 
atoms bonding to a central atom. 

(CnF{2„+l)S0i.)(Ct«F{;!niM)S0;!)N" (!) 

On page 20, replace paragraph [0077], which l:)egins on line 
number 4, with the following new paragraph: 

In a process for producing conductive polymers of the present 

invention, monomers of conductive polymers included in electrolytic 
solution for ek'ctrorhcmica! poi>meri/;Hlion are noi specifically limiU'd as 
long as thty are compounds whi(Mi bf?<^ome poh'mcrs by oxidalion by 
electrochemical polymeri»ition and show conductivity, and examples 
include five-mem bered heterocyclic compounds such as pyiTole, 
thiophont\ isothianaphthene and the like and derivatives of alkyi groups, 
uxyaik^■l groups thereof arid the like. Among them, hetero five-membered 
rin^^ compoun(is such as p>Troh\ thiophcnc and ihe like or dorix stives 
thereof are preferable and particularly, conductive polymers including 
pyrrole and /or pyrrole derivatives are preferable for easy production 
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process and stabiiity as (conductive poljrmers. In addition, the above 
monomers can be used t.og(;ther in combinations of two or more of them. 

On page 21, replace paragraph [0080], which begins on lint; 
number 5, with the following new paragraph: 

Ni platCvS with which arc longer sideways are used as a terminal 
portion of working ekictrodfis 25. In thf; process for producing conductive 
polymer composite struct ures of the present invention, shapes of a 
terminal portion of working elect rodes ai'e not sp<;cifically limitt^d and 
they may be cylindrical, meshed, and the like. In addition, materials of 
said terminal portion of working electrodes are not specifically limited as 
long as they show conductivity and as long as vsaid working electrodes 
can be set and conductive materials such as metals and non-metals can 
t)e used. 

On ptjge 21, replace paragraph [0081], which begins on line 
number 13, with the following new paragraph: 

In Fig. 10, ten working electrodes are attached to a terminal 
portion of working ekictrodtis and a working electrode 4 is bundled to 

form one by twisting four coiled con<luctiv(j sut)strat(js, and plural of 
working (Electrodes 27 are positioned in a terminal portion of working 
«il(;ctrod(;s 25, thereby forming a group of working c;lectrodes. When 
many of said conductive substrates are bundled to form a bundle, 
electrochemical polymerization may be conducted with one working 
electrode and compai*ed with when each of many conductive substrates 
are subject to electrochemical polymerization separately followed by 
bundling with one electrochemical polymerization process, time can 
greatly be reduced. In addition, when large-sized actuator elements are 
to be obtained using conductive polymer composite structures, it is 
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preferable that many of working ek;ctro(i(is are attached to a terminal 
portion of working electrociCvS using plurai ef compOvSites with many coikci 
conductive substrates bundled for effective process with less time. 

On page 21, replace paragraph [0082], which begins on line 
number 27, with the following new paragraph: 

It is prtiferabie that said conductive substrates show conductivity 
of not less than 1.0 X 10 ' S/cm^ and th(^y may be formed !)y conductive 
materials such as conductive; m(;l:a]s, carbon and the like and the surface 
of them may be coated with conductive; materials such as conductive 
metals, carbon and the like by plating and the like. With the 
conductivity of not less than 1.0 X 10^^ S/cm as vsaid conductive 
substrates, even wh(;n conductive polymer composite structures with 
enlarged size in the length direction or height direction are used, 
sufficient pott'.ntial for displacement such as expansion and contract 
contraction can be applitid to the whole element. As conductive 
substrates which include <;ondu<;tive metals, metal such as Ag, Ni, Ti, 
Au, Pt, Ta, W, and the like or alloys thereof, and other alloys such as 
SUS and the like can foe used. In particular, it is preferable that said 
conductive substrates are W alloys anc! Ni alloys in ord(;r to obtain 
conductive polymers which operate stably in operational electrolytic 
solution. 

On page 22, replace pamgraph [0083], which begins on line 
number b, with the following new paragraph: 

In the process for producing conduct J\r poiymcr composite 
structures of the pirsenr inven'.on, said working elertrodcs mnv be n one 
<x)il(xi conductive substrate with each working electrode or may be 
bundles in which coiled conductive substrates are bundled. When coiled 
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conductive substrates that are used as said working ekictro(!«is are long, 
resistance becomes large since metal wir<;s are narrow and long due to 
(.oiltxl ( oiuiu( tnr sub^^rat^s v hich <uc ck oiiodt s, niui a^ she 

conducinc subsUnics got longer, ti<^r.smiss!on of potential gets hoi so 
^irid the foi mation of rondurtiv* poh niei h on (. onductn e snt>sUd!es 
becomes difficult. In such cases, by making said working electrodes 
bimdkis in which coiled conductive substrates arti bundled, at the time of 
eiectrochemical polymerization, sf:abl(^ potf^ntia! can be provided to the 
whole conductive substrates and the (efficiency of electrochemical 
polymerisation improvtes and the timt; for producing process can be 
shoitened. In addition, since conductive poij-mer composite structures 
obtained by electrochemical polymerization UvSing said bundles are in the 
state where ^feml .a.p]u.ri3lity of conductivt; substrat(;s are compiexed 
with conductive polymers in which plural ©f <x>ndu<;tive substrates are 
bundled togeth(;r, compared with t he process for ot)taining conductive 
polymer compositte structures by complexing each of the coiled 
conductive substrates vseparately, the vSpa<;e of an electrolj.'t.e bath can be 
saved and the same effect can be obtained when many conductive 
substrates are compiexed at once. 

On page 23, replace paragi^aph [0085], which begins on line 
numfo(;r 3, with the following mm paragraph: 

Although said bundles art; not specifically limited, it is prefterahle 
that said bundles are bundles composed of four to one hundred coiled 
conductive substrates for good workability and efficiency of 
electrochemical polymerization and that such bundles do not inhibit 
deformation property of conductive polymer composite structures. 
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On page 23, replace paragraph [0087], which begins on line 
number 13, with the following new paragraph: 

In Fig. 10, in working electrode 27, connection wire 28 ivS 
conn«;cte(i to working electrodf?: t«;rminal portion 25 at working electrode 
connection portion 26 by soldering in which connection wir(; 28 is 
connecteci to the upper part of working (dectrode 27 when the iengthwivse 
direction for said electrode 27 is arranged in the vertical direction. In the 
a process for producing conductive poljnner composite structures of the 
present invention, methods of fixing said connection portion of a working 
electrode are not specifically limited as long as (dectric conductivity is 
available by said methods and such methods may be selected from 
soldering, conductive adhesion, spot welding, clip-on, or screw fastening 
in which connection win;s arti fixed by screw heads. For information, 
said connection wires n(;ed not be requisite ones and said working 
electrodes may be directly conn(M:t(;{i t o a t(;rminal portion of working 
«il(;ctro<les and it is preferable that the electrode holders of the present 
invention are provided with conductive connection wires made of metals 
in order to facilitate the operation of attaching working electrodes to a 
terminal portion of working electrodes. 

On page 23, replace paragraph [0088], which begins on line 
numfo(;r 29, with the following n(;w paragraph: 

In Fig. 10, electrode holders 24 are provided with plate-like 
electrode fixing portions 29a, 29b, 29c, and 29d whose thickness is 
substantially the same and said electrode fixing portions form frame-like 
shapes. On back surfaces of electrode fixing portions 29a, 29b, 29c, and 
29d combined in frame-like shapes, counter electrodes 30 with 
substantially the same size with frame-shaped outer size formed by said 
electrode fixing portions are fixed. Since working electrode terminal 
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portions 25 are provided on a fact; of the electrode fixing portion 29a and 
the counter electrodes are fixed on the back surfaces of electrodt? fixing 
portions, the spaces b{;twe(;n counter (;l(^etrod(^s in each working 
el(;ctrod(; become substantially the game and the amount of conductive 
polymer included in each of the obtained conductive polj-nner composite 
structures can easily be made substantially constant. 

On page 24, i-eplac(; paragraph [0089], which t)egins on line 
number 10, with the following mm paragraph; 

Although th(; spac;(!:s between counter electrodes in (;ach working 
ekxtrode are not specifically limited as long as conductive polymer can 
be formed on working electrodes by electrochemical polymerization, the 
spaces are preferably 1 to 50 mm. Wh(;n the space betwe(;n a working 
electrode and a counter electrode is less than 1 mm, a short circuit is 
liable to occur by the contact: of working electrodes and ek-.etrocles, and 
on th(; other hand, when the space between a working electrode and a 
counter electrode is larger than 50 mm, a voltage becomes too much with 
constant cuiTent methods causing electrolytes to deteriorate, causing 
performance of generated conductive polymers to lower, and with 
<x)nstant potential methods, ekx:trolytic current b<xx>m(js extremely small 
and if: takes time to forni desired amount amounts of conductive 
polymers in on working electrodes. Further, in the process for producing 
conductive polymer composite structures of the present invention, 
counter electrodes need not always be fixed to holders of working 
electrodes. Holders of working electrodes may be fixed in the specified 
position of an electrolytic bath so that the spaces between counter 
electrodes in each working electrode with said counter electrodes fixed to 
an electrolytic bath. 
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On page 24, replace paragraph [0090], which begins on linv, 
number 17, with the following new paragraph: 

in Fig. 10, electro(ie holders arc; provided with four electrode fixing 
portions, however, they are not always plural and any shapes shape such 
as all-in one frame shap«;s may be used so long e.s they do not block off 
betw^een counter electrodes and working (dectrodes. For ejcample, 
(ji(;ctrod(; fixing portions having small areas can be obtained and 
therefore, resource saving is available by providing working ek;ctro(3(; 
terminal portions on plate-shaped (;k^ctrode filing portions with long side 
ways configurations and by fixing them on a specific position of the 
upper part of an electrolyte bath so that the working electrodes 
connected to working electrode terminal portions hang vertically 
downward when counter electrodes are fixed to an eiectroh'tic bath. 
Further, it is preferable that said electrode fixing portions are formed by 
insulating materials in order l:o avoid direct: conductivity of counter 
«il(;ctrodes and working electrodes and although they may be plasti<;s, 
ceramics, glasvses, and insulating coating metals and the like, 
polypropylene, PTFE, polyethylene, and glass are more preferably used 
as easy formation and for good resistance to solvents. In addition, when 
6 said electrode fixing portions do not hav(j an insulating property, by 
sandwiching an insulating sheet between working electrode terminal 
portions and elec^trode fixing portions or between electrode fixing portions 
and counter electrodes, direct condu<;tivity of <;ounter electrodes and 
working electrodes can be avoided. 

On page 25, replace paragraph [0091], which begins on line 
number 10, with the following new paragraph: 

hi the process for producing conductive polymer composite 
structures of the present invention, the shapes of counter electrodes are 



22 



Application No.: 10/533,915 
Attorney Docket No.: 3103-112 



not sp(;cifically limited as long as ttie conductivity is available txitween 
the counter electrodes and the working electrodes and shapes may be 

plate-shaped, meshed, coiled, bar-shaped, cylindrical, and the like. In 
addition, said counter electrodes are not specifically limited as long as 
they have conductive property and metals such as Ni, Au, Pt, and the 
like or carbon may be included. 

On page 25, i-eplac(; paragraph [0092], which t)eginvS on line 
number 16, with t he following mm paragraph; 

Fig. 1 i shows the state in \vhich a lead for turning on electricity on 
ekxtrode holders between <x)unter electrodes and working electrodes in 
the process for producing conductive polymer composite structures of 
the present invention. Thret; leads 31 are connected to working ek;ctrocie 
terminal portion 25 provided in electrode holders 24 and int{?rp<)sing lesd 
3i', they which are connected to power supply 32. Further, leads 10 are 
also connect(;d to (counter electrode 7 and they art; also connected to 
power supply 9. Suspended, electrode holders 24 are impregnated in an 
electrolytic bath 34 provided with electrolytk; vsolution 35 and 
electrochemical poiymeri2;ation is conducted with potential applied by 
power supply 32. For information, methods for retaining the state of 
impr«;gnating electrode holders 24 in an electrolytic bath 34 are not 
spc;cifically limited, and other than mf;thods of suspending electrode 
holders, methode - inelude including inserting electrode; holders in an 
electrolyte bath providing slots, leaving electrode holders in a form of 
self- standing state such as containing them in a box in an electrolyte 
bath and the like^ and various other methods can be used which will fit 
the shapes and sizes of an electrolyte bath. Further, when electrode 
holders are immersed in an electrolyte bath, it is preferable that whole 
said electrode holders are immersed in an electrolytic solution except 
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working electrode t(;rminal portions so that conductive polymers are not 
generated on working electrode terminal portions. 

On page 26, replace? pamgraph [0094], which begins on line 
number 11, with the following new paragraph; 

It is preferable that leads which are connected to said working 
(jlf;ctrod(; terminal portions are connticted to working electrode tt^rminal 
portions in rexjuireci numb«;rs so such that stable; potential coulcJ foe 
provided to the whole working ek^ctrode terminal portions dt^pending on 
the materials of working (ilectrode terminal portions, hi a process for 
producing conductive poljiner composite structures of the present 
invention, conductive polymers are generated on plural ef working 
til(;ctrod(;s provided in ekictrodt; holders by conducting (dectrochemical 
polymerizatitm comprising the steps of impre^gnating electrode holders in 
an eIect:roiytic solution, foUowe^d b}' turning on electricity interposing 
(ikictrolyte b<;tween the counter electrodes and the xvorking electrodes. 

On page 26, replace pamgraph f.0097|, which begins on line 
number 35, with the following new paragraph: 

TriBuoromethanesulfonate ion included in electrolytic solution for 
expanding and contracting said conductive polymer composite structures 
as operational electrolytic solution is a compound represented by the 
chemical formula of CF^SO-j- . Further, anions whi<;h include plural of 
fluorine atoms which bond to a central atom is4fee40i* are ions having 
structures in which plural ef fluorine atoms bond to a central atom such 
as boron, phosphorus, antimony, arsenic, and the like. In addition, 
suifonate with a carbon number of not greater than 3 are not specifically 
limited as long as they are salts of sulfonic acid with a carbon number of 
not greater than 3 and for example, sodium methanesulfonate and 
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sodium ethan(;sulfonate can be used. Said ekictrolytic solution may be 
aqueous solution which includes sodium chloride as supporting 
cleetrolytes. By mainly including sodium ehioride which is an electrolyte 
contained in organism, in said tdectroiytic solution, motion is available in 
which compatibility between body fluid in organism and saici electrolytic 
solution can easily be made. In addition, regarding, method of 
(jl(;ctrochemom(;chanical dfiformation, ekictrolytic solution which 
operates conductive poljaiKjrs may include 

On page 27, replace paragraph [0099], w^hich begins on line 
number 20, with the following new paragraph: 

It is prtiferabie that the conductive polymer composit(; structures 
which include conductive polym(n\s obtained by the process for 
prociucing conductive polym(;rs by using electi'ochfjmical potymeriisation, 
wherein said ek;<;trochemical polymerization method uses electrolytic 
solution which in<;iudes perfluoroalicj-dsulfonylimide ion represented by a 
chemical formula of 

{C«Fpn.,}SO:i){CmP(2m.TjS02) N~ 

On page 28, replace paragraph (OlOSj, which begins on line number 
30, with the following new paragraph: 

In other words, said actuator elements can preferably be used as 
driving parts which generate rectilinear driving force, as driving parts 
which generate driving foi-e^ fQjTes for moving on track shaped rails 
composed of circular arc portions, or as pressing parts mu\ing in a 
rectilinear mfinncr or in n run-'ed mnnncr m OA appaniluscs, nniennae, 
seating devices such as beds or chairs and the like, medical apparatuses, 
engines, optical equipments, fixtures, side trimmers, vehicles, elevating 
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machines, food processing devices, cleaning dexdces, measuring 
instruments, testing devices, controlling devices, machine tools, process 
machineiy, ei«;ctronics devices, «'J(;ctronic microscopes, electric razors, 
electric tooth brusht^s, manipulators, masts, piay game devices, 
amusement devices, simulation devices for automobiles, holding devices 
for vehicle occupants, and expanding devices for accessories in aircraft- 
Said actuators can be us(;d as driving parts which generate rectilinear 
driving force, as driving parts which gtmerate driving force forces for 
moving on track shaped rails composed of circular arc portions, or as 
pressing parts moving in a, r«;ci:ilinear manner in, for example, valves, 
brakes, and lock devk;es used as machinerj" as a whole including the 
above mentioned instruments such as OA apparatus, measuring 
instruments, and the like. Further, other than said dtivices, 
instruments, and machines, in mechanical components as a whole, said 
actuators can preferably be used as driving parts of positioning d{;vices, 
driving parts of posture control (kivices, driving parts of elevating devices, 
driving parts of carriers, driving parts of moving devices, driving parts of 
regulating devices for the content amount, directions, or the like, driving 
paris of adjusting devices of axes and the like, driving parts of gliding 
devices, and as pn;ssing parts of pressing dtjvices. In a.dciition, said 
actuators, as driving parts in joint devices, can preferably be u sed as 
driving parrs which impart revolving movement to joint portions or joints 
where direct driving is appli<;abie su(;h as joint intermediate members 
and the like. Said actuator elements of the present invention can 
preferably be used as driving parts of changeover devices for wires and 
the like, driving parts of reversing gears for products and the like, driving 
parts of winding devices for wires and the like, tlriving parts of traction 
apparatuses, and driving parts of sw^ing devices in horizon taJ directions 
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such as oscillation and the like. 

On page 30, replace paragraph [0107], which begins on line 
number I, with the following m%v paragraph: 

Said actuator eJements of the present invention can preferably be 
Uvsed, for example, as driving parts of a drive mechanivsm relocating 
measuring portions or fe(;ding portions making high fre<|U(incy poxver 
feeding portion such as antennae shared bet\v(?en the frequencit's for 
radio astronomy move to s«'x:oncl focul point, and driving parts for lifting 
■ m€ - GMaBi s m mechanisms in masts used for «;xa.mpk; for vehiclf;-loaded 
pneumatic operating vStretchable masts (telcvscoping masts) and the like 
or antennae. 

On page 30, replace paragraph [01 1 i[, which begins on line 
numb(;r 34, with the following nexv paragraph: 

Said actuator tilements of the pnjsent invention can preferably be 
UvSed as, for example, driving parts of calibration devices of imaging 
devices with compensation function for blurring of images due to hand 
movement, driving parts of lens driving mechanism of lens for home 
video camera, and the, like, driving parts of driving mechanism of mobile 
lenses of optical devices such as still cameras, video cameras, and the 
like, driving parts of automatic focus parts of cameras, driving parts of 
lens-t)arrei used as image-taking de\'ices of cameras, video cameras, and 
the like, driving parts of automatic guiders which take in the light of 
optical telescopes, driving parts of lens driving mechanism or lens-barrel 
of optical devices having two (.)pTirnl s\ stems such as stereoscopic 
cameras, binoculars, and th(^ hkc, driving parts or pressing parts 
providing compressing force to fibers of wavelength conversion of fiber- 
type wavelength tunable filters used as optical communication, optical 



27 



Application No.: 10/533,915 
Attorney Docket No.: 3103-112 

information proctissing and for optica! measuring and the like, driving 
parts of optical as alignment devices, and driving parts of vShutter 
mechanism mechanisms of cameras. 
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